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Keystone Skills Survey 



Next to each skill listed, please check under the appropriate column 
whether the skill is needed to do their ioh adequately and whether you 
have the necessary level of skill. Under the 3rd column please indicate 
what percent of maintenance/production workers you think have the 
necessary skill level. 

Is this skill Do you have What X of 
needed in your tliis skill.? maint./prod 
curi^ent Job? workers have 

skill? 

Basic electrical 

Advanced electrical 

Basic electronics 

Advanced electronics 

Programmable controls 

Machining 

Basic welding 

Advanced welding 

Blueprint reading • 

Schematic interpretation 

Pipe fitting 

Hydraulics 

F'neumatice 

HVAC 



Troubleshooting 
Electrical 

Tr oubleshoot ing 
Miechanical 
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Knowledge of Basic 
Controls 



Knowledge of Automatic 

Control Systems 

Knowledge of Automated 

Manufacturing 

Basic Skill Level 

Next to each basic skill listed, please check under the appropriate 
column whether you think you need help in improving your skill level and 
what percent of maintenance workers you think might need that help. 



Basic math 

(calculations, 
decimals, fractions, 
percentages) 

Advanced math 

f sigebra) 

Measurement 

Reading 

Writing 

If you need help in the basic skills, would you be willing to 
Psiiticip'^ite in classes? 



What percent of those who need help do you think would be willing 
to participate in classes? 



How lone have you worked at Keystone? 



What is the highest level of education you have completed? 



Specialised trainine/courses taken: 



Do you need 
help in this 
skill area? 



^ What X pf maint./ 
production workers 
need help in this 
skills area? 
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GROUP SKILLS SURVEY 



I Please indicate familiarity of electrical Maintenance personnel with 

' the following content. Indicate YES if personnel have this skill and 

NO if they do not. 

I Programmable logic controllers? Applications, capabilities, operation, 

programming? 
I YES NO 

Control components? Sensors, actuators, processors, motors, reading 
basic control circuit diagrams? Pneumatic, hydraulic, and electrical 
I controls? Numbering systems — binary and hexadecimal? 

YES NO 

I Industrial electricity? Electrical power, wiring & control? DC and AC 

generators and motors, transformers, electrical distribution, ground 
m faulty ovaroorrant protection, industrial wiring methods and codes, and 

I -the proi^r use of inters in the high voltage setting? 

YES NO 

I Motor controls? Installation, operation & troubleshooting of various 

types of motor controls? Hotor starting methods, control pilot 

■ devices, diagram Interpretation, basic control circuits, AC reduced 
B voltage starters, 3-pbase. multispeed, DC controllers and methods of 

deceleration? 

I YES NO 

Basic electricity — Fundamentals of electricity, electrical safety, 
I basic switching ciroalts, meter usage, basics of Ohm's Law, Watt's Law 

■ and simple series ar.d parallel circuits? 

■ YES NO 

Basic electricity — Color code, DC and AC theory. Ohm's Law and ffatt's 
B Law in resistive series/parallel combination circuits, magnetism, 

I Inductance, electromagnet ism and capacitance? Soldering? 

YES NO 

■ Basic electronics? DC and AC operation of Industrial electronic 
circuits. Basic applications of resistive, capacitive and inductive 

■ networks. Electromagnetic induction, reactance and resonance. 

I Analysis of circuits using Ohm's Law (review) and Kirohoff's Law. 

Operation of PLC circuits. 

I YES NO 

Advanced electronics? Broad understanding of direct and alternating 
I current circuits and ccHiiponents . The fundamentals of solid state 

B devices such as transistors, diodes, rectifiers, SCR's triacs, FETs, 

and uni junctions, their biasing and circuit applications. Topics in 

■ digital electronics including binary numbers, gates, combinations of 

■ gates to form logical functions, and digital Integrated circuits. 

_ YES NO elecskil/1/44 
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Manafieioent Interview 
Introductions 

MOC/CSI bacsktfrtyund Infomatioii 
Keyatono iweda aaaaBnant/trainintf 
PiirpoBe of BBBting/intarview 

We will ask questione to gather background information about the 
oos^any, its relationship with the parent* and current business goals. 
Cto assist ue in placing the current project in context, understand the 
long term plazus for .controls at Ksystone, and make the best 
reoomnendation possible for personnel training.] 

Structure of interview 

GENERAL— KEYSTONE & LONG RANGE CONTROLS STRATA 
Nhat is relationsihip with parent company? Nhat is the current 
organization (refer to chart)? Which people are at Uie Bath 
facility? Is narkdting at Bath? What level of decision making 
authority/responsibility exists at Keystone? Tactical/operational 
level? Strategic planning? Capital investments? 



What are the current business goals of the Keystone operation? — 

Business positioning, new production direction, cost cutting, labor 
reduction. . . 



What are the long range plans for Keystone? 



What are the long range plans for controls at Keystone? Probe for 
controls strategy and fit within long range plans. Probe expected 
magnitude of investment » commitment/final decisionmaking, and variables 
impacting investment. 
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Oesoribe the tedmioaX aacpertlBS at Keystone. Uhat are the peraonnel 
strenffths & weakneaaas? (from your perapective) 



Describe future organisational direction* peraonnel changes, chansea in 
tecbnical or Banafiesant structure. 



SPECIFIC— IMMEDIATE PROJECT GOALS AND IMPLEMENTATION 

fihat are the goals of the clinker storage systra? — efficiency, 

quality, cost reduction (reduced labor)? What is the ROI for the 

project? 



What expectations do you have regarding project ispleaentation? 
Describs project phases. Probe perceived critical euccaes factors, 
project hurdles, integration into Keyetone operations. 



Who is on the project team? Is their a project engineer assigned to 
coordinate Keystone activities? 



I What is the expected involvement of Keystone personnel? Who is 

■ installing the system? Who will support and maintain the system after 
startiip? Longterm* who will plan future phases of controls 

■ implementation? Probe technical strength and ability to design (or 
I specify design parameters to a vendor) future controls, integrating 

them with resident controls. 

ERIC ^ 



nhat level of training is required to bring the current staff to the 
neoessery level of expertise? CThere may be technical expertise 
within Giant — explore availability if appropriate. 3 



Are there barriers to training anongst salaricMi personnel? 



SPECIFIC— SKILLS OF MAINTENANCE AND PRODUCTION PERSONNEL 
Rxiw».infl QperationB 

In your existing operation » what expectations do you have of 
naintenance workers? Operators? 



Are naintenance workere neeting those expectations? Operators? 



What skills do they have? What level of conpetenoe do they have? 



Do the naintenance workers/operators eerve the entire operation or a 
particular area? Do they have broad skills or a particular area of 
expertise? 



Are additional skills required? Are there areas you perceive require 
more training? 
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Dd you parcoive that thare may be a noed for baaio okills training? 
Probe potential nead for training in basic math akllla. meaaurement , 
blueprint raadlng, induatrial aleotricity. . 



(In exist ins operations) la it your paroaption that your priorltiaa for 
naintanaskoa paraonnal/oparatora ara tha aana ae thoaa of their 
sitparviaore and Baintananoa peraomiel/oparatora thansalvaa? (Probe 
here a bit (Seorge'e interest in basic training for his people.) 



If they differ, why do you think that la? 



HeSf Clinkey StOFftge SXfitfiJD 
Are there barriers to the acceptance of the clinker atorage syatem? 



Anongat superviaora? 



Anongat hourly peraonnel? 



Does the union fully support all aspecta of the project? What is the 
union reeponae to peraonnel ac^lring new akilla for new Job 
reaponslbi lit lea? 
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How would you fiaufle personnel response to automation and technology? 
Prob43 feara. 



Are there barrlora to training anonisat hourly personnel? 



Uhat are the union issues relative to training? Is the union 
supportive of training? Are there guidelines/restriotioas we should be 
awai^e of? Length of training? Who gets trained? Incentive systems? 



What kinds of training have personnel (all levels) been involved in in 
the past? Formal? Informal? On-site? Off-site? 



ASSESSMENT KEYSTONE NEEDS / SPECIFICS NCC ASSESSMENT 

What type of training support are you looking for from us? 



Personnel? Scope? Plantwide to educate all personnel potentially 
impacted now and in the future? 



Management awareness, controls strategy, cost Justification? 



PLC programming • operation, and troubleshooting? 



I 
I 
I 
I 
I 



Technology implementation/eupervisory & qc issues? 



Chistomlsed training on Seyetone PLC application? 



I 
I 
I 
I 
I 

I On-site? Off -Bite? On-hour»? Off-houpa? 

I 

I What type of additional support will you need to iaplement this and 

other automation prodecta? Just training or other technical assistance 
H for project isplementation? 

I 
I 



INFO ON NEEDS ASSESSMENT PLAN 
Review agenda. Diocues survey and interviews. 
Plan reviewed with George & Ron. 



I We plan to conduct similar interviews with K. Wentzel'e group, 
■ supervisors, and maintenance and production personnel. We will probe 
deeper into current plant operations/practices and work to further 
identify needs. Specific interview questions to be asked hourly 
workers reviewed with George & Ron. 



(Probing here management comfort level with approach. ) 
keyques/1/43 



Technical St£^J Interview 



Introductions - name, position 

NCC/CBI background inforwation 
KeFstone needs assessaent/trainina 
Purpose of aeetlng/intervlew 
Structure of Interview 
Tape record Interview 

Describe the primary function of the laboratory group at Keystone. 



Identify individual roles/ job responsibilities. 



Hhat are the long range plans for the laboratory group? 

Probe targeted activities for the group and identify projected changes 
in personnel / expansion of technical capability. 



What is the involveaent of the laboratory group in developoient of the 
overall control strategy for the plant? 



In the developnent of the clinker storage system? 



(If appropriate) 

What are the long range plans for controls at Eeystone? 



What are the goals of the clinker storage system? 
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Will the control systesa proposed Inmediatoly and longtom improve the 
overall quality of the products? Mill they impact new product 
development? 



Are there other process controls which could be included in future 
projects? Bow Bight these impact laboratory operations? 



Describe the technical expertise at Keystone. What are the personnel 
strengths and weaknesses? 



What dc* you perceive to be management's expectations regarding 
implementation of the controls project? What is the expected 
involvement of Keystone personnel in the installation and maintenance 
of the clinker storage system? 



What level of training is required to bring the current staff 
(salaried/hourly) to the necessary level of expertise? 



What is the skill level of the personnel in the lab group? Does anyone 
have experience and training in controls? Are there other training 
needs (for the 3ab group) which should be addressed? 



In existing operations, what is the skill level of maintenance workers 
and operators? Are there areas you perceive require training? 




Do jrou percoive there sajr be a need for basic skills trainin£7 



For the controls project, what tzpe of skills training for naintenance 
and production personnel do you perceive to be of ffreatest need? 



Are there barriers to the acceptance of the clinker storage system? 
Ataonfst supervisory personnel? Amongst hourly employees? 



Are there barriers to training? Amongst supervisory personnel? 
Amongst hourly employees? 



What type of support would you like to see at Keystone to assist with 
the implementation of the clinker storage system and other automation 
projects? 



What type of assistance would be of greatest benefit to the lab group? 



keyques2/l/lotus 17 
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Maintenanoe/C Production] Supoxvisors 

*Note: Items in normal print for production supervisors' interview 
only . 

Xn'troduo'tioDS - name, position 

NCC/CBZ baokfiround inf orsation 
Kayatone noada aaaeasBont/training 
Purroae of ■aatinx/interviaw 
Struotura of intarviaw 
Tapa raoord intarviaw 

Paacribe tha primar7 function of tba saintananoa [production] group at 
KaFstona. 



XdantifF individual rolas/job raaponsibilitias. 



What ara tha ffoala of the clinkar atoraga aystam? 



What are your axpactations regarding implamantation of the clinker 
storage system project and future controls projects? Vhat do you 
expect Hill be the involveaent of Key atone personnel in tha 
installation and Baintenanoe of controls projects? 



Ifio is on the clinker systeo project taaa? 



^xi jS tlng Operation s 

In your existing operation, what expectations do you have of 
maintenance [production] workers? 



Are they meeting those expectations? 



What skills do they have? What level of oc»petenoe do they have? 



What skills are production workers lacking? 



Do the Baintenance. [production] workers serve the entire operation or a 
partloular area? Do they have broad skills or a partioular area of 
expertise? 



What happens when there is a naintenance problem? What process occurs? 
What kind of formal or inforaal procedures are followed? 



What skills are saintenanoe workers lacking? 



Do problem areas exist? Why? Why can't work be done adequately? What 
is getting in the way? 



Are troubleshooting skills an issue? 



What skill areas do you perceive require sore training? For production 
workers? For maintenance workers? 
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Do Fou perceiva theii say ba a noed for basic skills training? (Probo 
potential need for training in basic nath skills. Beasureaent, 
blueprint reading, industrial electricity. . . . ) 



I 

I 

I 

I 

I 

I 

I 

I 
I 

I 



Is it your perception that your priorities for Maintenance personnel 
are the same as those of maintenance supervisors and the aaintenanoe 
personnel thesselves? 

If they differ, wl^r do you think that is? 



liSH g^i ftk ^ y gtpy^gg Systero 

Are there barriers to the acceptance of the clinker storage systen? 
Amongst supervisors? Amongst hourly personnel? 



I 
I 
I 
I 
I 
I 
I 



I>oes the union fully support all aspects of the clinker storage systems 
project? What is the union response to personnel acquiring ne?« skills 
for new Job responsibilities? 



With implementation of the clinker storage system, how will Job 
responsibilities/tasks of maintenance [production] personnel change? 
What new skills/understandings will be required? 



Bow would you gatige personnel response to automation and technology? 
Your own own response? What is your perception of the response by 
other maintenance and production supervisors? What is your perception 
of the response by hourly personnel. Probe fe^^rs. 



IS 



Are there barriers to training aaongst Keyato&e personnel? Aaonffst 
supervisory personnel? Aaontfst hourly ettpleyees? What is the 
■anageaent philosophy reflarding training of salaried and hourly 
eaployees? 



What are the vmion issues relative to training? Is the union 
supportive of training? Are there guidelines/restr lotions we should be 
aware of? Length of training? Who gets trained? Xnoentive systens? 



What kinds of training have supervisory personnel been involved in in 
the past? Foraal? Inforaal? Cn-site? Off-site? 



What kinds of training have naintenanoe personnel been Involved in in 
the past? Formal? Inforaal? On-site? Off-site? 



What type of training support do you think Keystone will require to 
inplement this and other autonation projects? For Maintenance 
personnel? For supervisors? On-site? Off-site? On-hours? Off- 
hours? Scope of recoaaendation. (Pi^obe here interest in basic skills 
training. ) 



What type of additional technical support will be required to iapleaent 
this and other autonation projects? 



keyques2/l/lotus 17 



o 

ERIC 



IB 



Maiiit«nane« P«rsoim«l 

Xntroduetionc - name, position 

NCC/CBZ baokgrouBd iafosmatioa 
Xaystona aaads mssatnaBt/tralnlng 
Purposa of aooting/i&torviov 
struotura of iatorviov 
Tape rooor4 intoxviav 

Zntarviav 

Describe the primary function of the maintenance group at Keystone. 
Identify individual roles/ responsibilities. 

^ ClInHgr atgaaaa sxa^m , , ^ 

The clinker storage system is being installed at Keystone to decrease 
costs, increase quality, and increase plant utilization. The system 
is the first phase of a multi-phase project to automate cement 
production at Keystone. Automation vill involve installation of 
control components requiring maintenance. These components may be 
unfamiliar to you. 

Are you familiar vith PLCs? Applieatiou, eapabilities, operation, 
programming? 

EXISTl^NG TECHNICAL SKILI^ 

Certain prerequisite skills and understandings are necessary to benefit 
from PLC training. 

In order to develop training programs to specifically address your 
needs, we need to have a better understanding of your existing 
responsibilities, your skill level, and that of your peers. 

He are assessing skills of electrical maintenance personnel and vill 
ask you your perception of the training needs of the group as a whole - 
-not your individual needs — to maximize impact of PLC training and 
maintenance and operation of clinker storage system. 

What do you perceive to be the understanding of by 

maintenanoe staff? 



USE DESCRIPTIVE SHEET HERE 

Control components? Sensors # actuators, processors, motors, reading 
basio control oirouit diagrams? Pneumatic, bydraulio, and electrical 

controls? fiumberi&g systems— binsj;/ and hesadeeimal? 



Industrial •Isdtrieity? lI«otrie«l pommr, viriag & eontrol? DC and AC 
ganarators a&d BOtora, traaafoxaaraf aXaotrioal aiatcil»ution, graund 
fault, ovareurrant psotaeti^a, iaduatriaX wiring aathoda and codas, and 
tha propar usa of aotara in tlia liigli veltaga sattiag? 



Motor Controla? Znatallation, oparation & troublashooting of various 
t^aa of motor eontrola? Motor atartiag aathoda* oontroX, pilot 
davieaa, diagr&a iatarpratatioa. baaie control oireuita, AC raducad 
voltaga atartara, 3-phaaa# aultispaad, DC oontrollara and aathoda of 
daeal ar ation? 



Basic alaotrioity I? rundaaantals of alaotricity, alactrieaX safoty, 
basic switching circuits, aatar usaga, haaics of obm'a Law, watt's Law 
and aimpla aariaa and parallal circuits? 



Basic alactrieity XZ? Color coda, DC and KC theory, Oha'a Law and 
watt's Law in raaistiva sariaa/paraXXaX coabination circuits, 
Bagnatiaa, inductance, aXactroBagaatiaB and capaeitanca? SoXdaring? 



Basic aXactronica? DC and AC oparation of iadustriaX aXaetronio 
cirouita. Baaic appXicatioas of raaiatiwa, eapaoitiva and inductive 
networks. BXactroaagnetic induction, reactance and resonance. 

. : Analysis of circuits using Oha'a Law (rsview) and sirchof f 's Lav. 
Operation of BLC oircuita. 



Advanced eXectronics? Broad understanding of direct and aXtemating 
current circuits and eoaponents. The fundaaentaXs of solid state 
devioea auch aa transistors, diodes, rectifiers, SCR's triaes, FETs, 
and uni5unctiona« their biaaing and circuit appXications. Topiea in 
digitaX eXectronics ineXuding oinary auabers, gates, combinations of 
gates to form XogicaX functions, and digital integrated circuits. 
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I 

■ What •xpaotatioaa mxm mm^m of oa your job? 

I 

I Who calls you, lot* you know vboa tboro'o • saiBtonaneo probloa? 

I 

Who do you dopond upon for apooifio infozaatioa eoneoraia? a problan? 

I 

Wbat is tbo saguaaoa of ovaats ia solviag a problam? 



Eov about aaalysiag a pcoblaa? Ibat is tha aaquaaoa of ataps you 
utilisa? 



What kiad of assistanoa do you gat ia solviag a problaa? 



Who providas tba Bost assista^^^a? 

Do you oftaa utilisa a priat or sobamatio to aaalysa tba problem? 



Jkra priats aad sobaaatios raadily availabla? 



I 
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ibat kinds of probl«u ara typioftl? 



Do thoy tttnd more ofton to bo toolmioal probloms or basio Baintananeo 
probloms? 



Eov oftoB aro probloms o£ a ayatom aaturo as oppoaad to a apaelfie 
problam? 



What is tha ranga of a typical abutdovm of an oparation for solving 
maintonanoo problam? 



Do yQu bava idaas for wbat eottld bo dosa to shorton that tima pariod? 



Who mahos tha daeision on what repairs aro to bo implamantad? 



Eov oftan is it a maintonanoo parson? 
Hov often is it management/supervisors? 



What role does management play in the solution of maintenance problems? 



What about •aglBasring? 



What about oparatosa? 



I 
I 
I 
I 
I 

I Bov oftaa do you eall la Moutaida azparta** to aolva a problaa? 

I 

IAra you aatiafiad with tlia typical aaquanoa of avaata la aolviag 
aaiataaaaca problama aad tba raaolutioaa of tboaa problaaa? 

I 
I 
I 
I 
I 
I 



Za tbara aaytbiag that eould ba doaa to iwpxovm tba proccsa? 



wbat obaagaa would you lika to aaa ifflplaaaatad? 



TRAINING ZSSSSSS. 

Wbat aost worrias you about tba iastallatioa of tba aov systaa? 
Autonatioa aearas aosa paopla for a aumbar of raasoas? Do you pareeiva 



tbat to ba tba casa at Xaystoaa? Why? 
[[ Bava you avar baaa iavolvad ia laaralag additioaal aSeills? 

I 

I 



< 



As a part ot your joS» or on your own? 



Wbat kind of •aphasia on training and gaining additicr^al akilla is 
tbara within Xavstona? 



Vhy do you think thia ia? 



lira thara additional akilla naoaaaary for advanoamant? 



What atopa paopla froB gaining additional akills? 

Xa davaloping a plan for a eoaprahanaiva training progrui, thara ara 
aavaral iaportant isauaa wa naad to eonaidar. 



Ona of thaaa ia trainaaa' basio akills laval. Sonatimas vhan va ast up 
a particular akill training program, paopla don't hava tha aaoassary 
Bath &nd/d? rdading skills to ha sucoassful ia th% tiv&lulnq^ it oas^ b« 
avaa Bora of a factor vhan paopla hava baan avay froa aohool a long 
tiaa. 

What dagraa of a problaa night axist? 



What ara tha sost aignifieant naads? 



If va vara to aat up a eoBprahaasiva training program for maintananoe 
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I 
I 

I vork«r«r vliat do you tbime irould hm thm s«apoiis«7 

^ What Imvml of i&torost aad partieipation vould vo find? 

I 

I What vould Hotivato paopla to partioipata in suoh a traiaiag prograa? 

I 

I What ohataolaa would you aaa? 

^ What alsa ahould va kaov about tha aaada of salBtasaaoa workars? 

I 

I What alaa ahould va ooaaidar aa wa'ra davalopiag tha plan for a 
trainiag program? 

I 
I 
I 
I 
I 
I 
I 

■ o 
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Production 9orso&aol 

Z&troduotloBs - name, position 

MCC/CBX teekgroimd inCormation 
X«y«to': « Mttds a8s«sui«Bt/ training 
Purposa of aa«ting/i&tarviav 
struotura of intarviav 
Tap* raeord intarviav 

Intarviav 

Describe the primary function of the production personnel at Keystone. 
Identify individual roles/responsibilities. 

MSH £LiJ2ls&£ SifiEasfi sysism ^ ^ ^ 

The clinker storage system is being installed at Keystone to decrease 
costs, increase quality, and increase plant utilization. The system 
is the first phase of a multi-phase project to automate cement 
production at Keystone. Automation will involve installation of 
control components requiring maintenance. These components may be 
unfamiliar to you. 

aov do you tl»ink installation of tha clinkar atoraga ayatam vill impact 
your job / your day-to-day raaponsibilitiaa? 



Ara you famili&r vith control components? PLCs? Motor controls? 
Sensors? 



What do you paroaiva to be tha skill level/understanding of controls by 

production [maintenance] staff? 



What nav skills/understanding vill be required? 



What most vorries you about the installation of the nev system? 
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I 
I 
I 



Autonation soar«8 soma p«opl« for m numtoar of romsons? Do you pore«iv« 
that to bo tHo o&ao at so^fstono? Why? 



I In ordez to develop training programs to specifically address your 
needs, we need to have a better understanding of your existing 
responsibilities, your skill level, and that of your peers r 

I Existing Operations Operator SEili 

I What level of skills do typical produotion vorkars have? 

I 

^ Is their skill level adequate? 

I 
I 
I 
I 

Maintenance personnel will be required to troubleshoot and maintain 

I controls. They will participate in greatest amounts of training. We 
need yoiir assistance in assessing their skills. 

Existing Operations — Maintenance £2iill 

I What do you do when there's a maintenance problem? Who do you call? 

I 

I 



What other skills are recjuired? 



Is that clearly recognised? 



Do you gat thm right kind of asaistanoo to got tho probloas solvod? 



Who makos tho decision to imploment particular rospons* actions? 



Who do you dopond upon for spooifio inforaation oonooming a problon? 



What is tho sequonoe of ovonts in getting assistance? 



Kov quickly and efficiently do the prohless get resolved? 



Row often is there a shutdown of an operation due t<9 a oaintenance 
problem? 



Do you feel that there is an adequate response system? 



Eov could it be improved? 



From your perception is there an adequate maintenance staff? 
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Do thmy hav« tli« nsoessary skills to do ths job? 



Wbat rols do you as an operator play in solving aalntananos problass; 



Should you havm a diffarant kind of rola/involvaaant? 



Ara you satisf iad vitb the typical saquenoa of avants in solving 
aaintananoa problems and the resolutions of those problems? 



Proposed Training 

Have you ever been involved in learning additional skills? 



As a part of your job or on youx^ own? 



What kind of emphasis on training and gaining additional skills is 
there vithin Keystone? 



Why do you think this is? 



Are there additional skills necessary for advancement? 



I 

I 



Iimt atops p«opX« from gaining Additional skills? 



Cn davsloping a plan for a comprahansiva training program, ttiara ara 
avaral important issuaa va naad to eonsidar. 

3na of ttiasa is trainaas' basio skills laval. Somatisas whan va sat up 

particular skill training program, paopla don't kava tba naeaasary 
ath and/or raading skills to ba suooassful in tka training. It can ba 
ivan mora of a factor whan paopla kava hmmn away from school a long 
jima. 

liat dagraa of problam might exist? 



liat ara the most significant needs? 



If va vara to set up a comprehensive training program for production 
Uid maintenance vorkers, vhat do you think vould be the response? 



.Vhat level of interest and participation vould ve find? 



Vhat vould motivate people to participate in such a training program? 



Vhat obstacles vould you see? 
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TIRXBTT 8XXLL8 SURVEY 



Zn thm first coluan* pl«as« indieat« your XsviiX of familiarity with 
•adb topic Xiatad. In tha aaeond eoXuan, pXaaaa inAieata your 
department* a Xaval of familiarity vith each topic Xiated. 

X - axceXlent understanding ^ ^ ^ • ^ , 

a " averaoa under atanding, review would ba helpful 
3 « no understanding 



your Sievel of 
Understanding 



your Oepartment«s 
iMwml of Understanding 



( MATB. RSVZEW ] 
X. Simple equations 

2. Calculations {^t^tX,/, 
sq rt., & cube root) 

3. Fractions 

4. Decimals 

5. Percents 
( COMPUTER LITERACY ] 

6. Basic operation, , X 
DOS commands ft directories 

( BASIC ELECTRICITY I 1 

7. Fundamentals of electricity 1 



1 
1 

X 
X 
X 



8. Electrical safety 

9. Basic switching circuits 

10, Meter usage 

11. Ohm*s law 

12, Watt's law 

13. Simple series circuits 
14 • Simple parallel circuits 

C BASIC ELECTRICITY II ] 

15. Color code 

16. DC and AC theory 



X 

X 
X 
X 
X 
X 
X 

X 
X 



a 
a 

a 
a 
a 



2 
2 
2 
2 
2 
2 

2 
2 



3 

3 

3 
3 
3 



3 
3 
3 
3 
3 
3 
3 
3 

3 
3 



2 
2 

2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
2 



3 
3 

3 
3 
3 



3 
3 
3 
3 
3 
3 
3 
3 

3 

3 
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17. Resistivs •caries/ 1 
parallfil circuits 

18* Kagn«tisB 1 

19. Znductancs 1 

20. EXttCtroaagxitttisB X 

21. Capacitance 1 

22. Soldering 1 
i ZNDUSTRZAL ELECTRXCXTX ] 

23. Electrical power, wiring, 1 
ft control 

24. Mater usage in high X 
voltage eettinge 

25. Overcurrent protection 1 

26. DC and AC generators ft X 
motors 

27. Transformers X 

28. Relays ft contactors X 

29. Electrical distribution X 

30. Ground fault X 

3X. Industrial wiring methods X 
ft codes 

32. Interpreting industriaX X 
electrical symbols ft line 
diagrams (US ft German) 

C ZKDUSTRZMi VEC CODE ] X 

( MOTOR CONTROLS ] 

33. Installation, operation, 1 
ft troubleshooting of 
motor controls 

34. Motor starting methods X 

35. Solenoids used for motor X 
control 

36. Diagram interpretation 1 

37. Basic control circuits X 



I 
I 



38. 3-Pha8e, aultispeed 12 3 12 3 
controllers 

39. Control devicos at Tarkott 12 3 12 3 

40. Reversing circuite 12 3 12 3 

41. AC reduced voltage starters 12 3 12 3 

42. Accelerating and deseler- 1 2 3 1 2 3 
ating sethods & circuits 

43. Applied DC systems at 12 3 12 3 

Tarkett 

44. Preventative naintenance i l 2* 3 12 3 
troubleshooting of aotor 

controls 

( BASIC COHTROL CONCEPTS ] 

45. Control components 12 3 12 3 
(i.e. control valves, 

flow meters, & pressure 
switches) 

46. Sensors (i.e. switches, 12 3 12 3 
capacit iv^/ inductive 

sensors) 

47. Actuators — Electric 12 3 12 3 

48. Actuators — Hydraulic 12 3 12 3 

49. Actuators — Pneumatic 12 3 12 3 

50. Processors (i.e. 12 3 12 3 
microprocessors, mini- 
computers, single 

board computers) 

51. Reading control circuit 12 3 12 3 
diagrams 

52. Pneumatic control symbols 12 3 12 3 

53. Hydraulic control symbols 12 3 12 3 

54. Electrical control symbols 12 3 12 3 

55. Ninabering systems 12 3 12 3 
(binary & hexadecimal) 

56. Flow charts 12 3 12 3 
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C 8L9E9RZIiT SEIUBXHO SEVZCV ] 



S7. Roading 6 troublttshootlng 
•clumatle diagraas 

58* Reading & trQublashooting 
•ingia Una diagraas? 

59. Raading & troublashooting 
Rttllanca Blaetric drawings 

60. Reading & troublashooting 
foraign drawings i.a. Siaaens 

[ BLECTROMXCS ] 

61. DC and AC operation of 
industrial alactronic circuits 

63. Resistive, f^pacitive, & 

inductive network applications 

63. DC & AC circuits/components 

64. Solid state devices, their 
biasing & circuit 
applications 

65. Gates, combinations of 
gates to form logical func- 
tions, & digital integrated c 

( fROGRAMMABLS L06ZC COKTROIXERS 

66. Prograinaable logic con- 
trollers. Capabilities, 
operation, & troubleshooting 

67. Reading PLC ladder dia- 
grams—General 

68. Reading PLC ladder dia- 
grams—Allen Bradley 

69. Reading PLC ladder dia- 
grams—Siemens 

SIMPLE PLC PROGRAMMING 
(NO/NC coils, latches) 

70. With handheld programaer? 

71. W/ Allen Bradley PC software? 

72. W/Siemens PC software? 

73. W/other PC software 

(which one)? 



2 

2 

2 

rcuits 



2 
2 
2 
2 



3 
3 
3 
3 



3 

3 

3 
3 



3 
3 
3 



3 
2 
2 
2 



3 
3 
3 
3 



2 

2 

2 
2 



3 

3 

3 
3 



2 
2 
2 



3 
3 
3 



3 
3 
3 
3 



2 
2 
2 
2 



3 
3 
3 
3 
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ADVANCED PR0GRAHMXN6 CONCEPTS 

74. Using tlmttrs A-B 

75. Using timers Sismcms 

76. Using countsrs A-B 

77. Using countsrs Sismsns 

78. Using ssqusncsrs A-B 

79. Using ssgusncsrs sisaens 

80. Using program flov control 

A-B 

8X. *■ Sismsns 

82. Accepting thumbnail input 

83. writing to displays 

84. Memory addrsss manipulations : 

85. Relational operators 



tarJc/l/Sl 



Tftrkstt X&t«rvittv Questions 

Describa thm prinary function of tho aaintenanctt group at Tarkatt. 
Identify individual rolaa/rasponsibilitias. 

£BSfiL£2i ssimm SSiU& 

What axpaotations ara Kade of you on your job? 

Kho calls you, lets you know when there's a saintenance problem? 

What is the sequence of events in solving a problem? 

How about analyzing a problem? imat is the sequence of events you 
utilize? 

What kind of assistance do you get in solving a problem? 



Oo you often utilize a print or schematic in solving a problem? 



What kinds of problems are typical? 



Do they tend more often to be technical problems or basic maintenance 
problems? 



How often are problems of a system nature as opposed to a specific 
nature? 



What is the range of a typical shutdown of an operation for solving a 
maintenance problem? 



Do you have ideas for what could be done to shorten that time period? 



Who makes the decision on what repairs are to be implemented? 




3S 



4« coiution of aalntenanc© 
«hat rol.jlo to. foUowing play i» the wlutl 

Engineering? 
Operators? 

HOW o,t» ao ,o„ caXl in outsiae «p«t. to .oXv. . P«.l«^ 

■air-tenanca problems ana w 

^Hlna that could be done to i-prov. the proce..? 
Is there anything tnat 

«hat changes would you recoimend? 

^''^^^^ „i« for a nu»ber of reasons? Do you perceive 

ssrM isf rasfft rAr 

K.ve you ever been involved in learning additional sKills. 
on the job or on your own? 

, training and gaining additional skills is 
«hat kind of ^emphasis on training 
there at Tarkett? 

Why do you think this is? 

«hat Skills are necessary for advanceBsnt? 

«hat stops people fro» getting additional skills? 

, „ for a coBprehensive training progr-. »here are 
in developing a planner J ^o consider. 

several '^"'^''l '^^^^, lT^i„„«^«crss*a^ 
r;a?li«l« i5i!rMinrprogr«.. people don t have th 

.39 



aatb and/or rttading skills to bo suecossful in tba training. It can hm 
avan mora of a factor vhan peopla hava baan avay from school a long 
tisa? 

What degraa of a problaa do you think aaeists? 
What ara tha sost significant noads? 

If NCC was to sat up a comprehensive training program on controls, vhat 
do you think vould be the response? 

What level of interest and participation vould ve find? 
What vould motivate people to participate? 
What obstacles vould you see? 

What else should ve consider as ve*re developing the plan for a 
training program? 

tark/1/51 
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DENT r-lATH ASSESSI1EHT 

I Express the fractions in each of the following sets as equivalent fractions bav 
* • ing the least common denommatox. 



Iu*^ MIC icMv <»iniQoo aenonusaxor. 
mi.^JL hXX9 789 IS 

I 



^ Add o; subtract each of the following values. Express the answers in lowest 
terms. 

'^^ 8 82 »• 20 6 



O Multiply tor divide each of Che following values. Express the answers in Iow> 
* est terms. 



b.|x|x| 

e.^X 20X51 i.2i|*^ 



3/4 inch at one end of the strip? 



I fl How many complete pieces can be blanked from a strip of aluminum 72 indies 
■ long if each stamping requires 1 8/8 inches of material plus an aJowance of 

I 
I 
I 

t? 

r » 

lERlC 



Compute dimensions A. B, C, D, and E of the support bracket shown. All 
dimensions are given in inches. 



lA TYPICAL 
3 PLACES 



"1 



'sz 



1^ 



0~\ 




0 © © © © 



— 2}- 
-A — 



-B-H — TYPICAL 4 PLACES 
: 1l5 



Express each of the following common fractions as decimal fractions. Where 
necessary, round the answers to 3 dedmal places. 



A -2. 



e.^ 



Express each of the following decimal fractions as common fractions in low- 
est terms. 

b. 0.525 - e. 0.0076 



Add or subtract each of the following values. 

c. 0.006 ♦ 12.3 + 0.0009 0.1863 - 0.0419 

e. 23 * 0.0007 -f 0.O07 + 0.4 . i- 0.009 - 0.0068 
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Multiply or divide each of the foDowing values. Rpund the »nfiwer to 4 dec- 
imal places whett necessary. 



b. 3.63 X 2.30 /• 0-85 * ^.39 

d. 0.005 X 0.180 jf. 9.0098 * 5.036 



Raise each of the following values to the indicated powers. 

b.o.6o>. (ly 



Determine the whoknumbcrrootsof each of the foUowing values asindicated. 



b. <3/64 c. 




8] 



A shaft is turned in a lathe at 120 revolutions per minute. The cutting tool 
advances 0.030 inch per revolution. How long is the length of cut along the 
shaft at the end of 3.5 minutes? 



14 



Solve the following problems. Use ir - 3.14. Bound answers to 2 decimal places. 
)3 • metal area of this washer. All dimensions are In millimeters. 



A-irX 




Y\ (\. Find the volume of this pin. AH dimensions are In inches. 



Vohime of cylinder - ir X X K 
Vohmie of cone - 02BIB X X H 



0.65 R 




1.30 0 



I ^ For each measurement find 

c. the value which is greats than the range of values. 



c. 

a. - 

b «• 

2. 1.62' »• 



6. 15.885' 



4fj 
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I II, Determine the mtximum tijd 
minimum pexmissible wdl thick- 
ness of the steel sleeve Aown. 
AU dimensions «re in millimeters. 



minimum 




-20.50 i 0.01 OIA 
26.20 t 0.05 DiA 



I T Read measurements a-p on the enlarged fiadSonal-inch rule shown 

rmn 



i-H iH ► 



64 
92 



jhlthlilflift tlflililthlili 



b.. 
j. 



c, 
k. 



d.. 



ilihlihhhl 



n. 



o. 



^ Read the decimal-inch vernier caliper measurements for the following 
settings. 



e. 



MAIN SCALE 



6 7 6 9 



Mm 



111 



TI 



12 3 

mil 



O 5 10 15 20 2S 
VERNIER SCALE 



MAIN SCALE 
7 6 9 

iiitn 




2 5 4 



Mm 



0 5 10 15 20 25 

VERNIER SCALE 



0.001 -Inch Micrometer 
Read the settings on the following COOl-inch micrometer scales. 
1 



nr 



trfrtrfrh: 





cAO. max. • 



FRir 



All dimendons are !n indies. 
Find ttie volume. • 

Volume 




\—o 'lO— 



. Substitute the gtven numbers for letters and find the value for e»cb of the 
following exprenions. 

a. Find (5a 4 6&) "J- 4& when o -4 and 6-5. 

b. Find3xy-(2x + y)whenaf-6andy-S. 



dL^t Solve for the unknown in eadi of the foDowing equations using one of the 
six principles of equality. Check esch answer. 



a.x + 12-33 m.f»-81 

e. 14.3 - X ♦ 53.6 p.-^V-S 



ERIC 



ot ^ . In each of the following formulas, substitute given numerical values for letter 

values and soWe for the unknown and check. Calculate answers to 3 decimal 
places where necessary. 



d. c - y/a^ h* . • Solve for b when o - 8.000 and c - 10.000. 
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I. • ® 

V Rearrange each of the following fonnulas in terms of the designated letter. 



di'D-l.StSSP't'SW. SohreforW. 



f trp^.SlK^ SolveforD. 

2JS 



qCT Analyze each of the following proWenw to determine whether the problem 
Is a direct or inverse proportion and solve. 

a. A reamer tapers 0.0976 Indi along a 8.2625.indj teigth. What is the 
amount of taper along a 2.1250'inch length? 

b. A machine produces 2660 partsin 8.6 hours. Howmany parts are produced 
by the machine in 10 hours? 

c. Of two gears that mesh, one gear with 12 teeth lewjves at 420 rpm. What 
is the revolutions per minute of the other gear which has 16 teeth? 



^ Solve the following cutting speed and gear problems. 

A steel shaft 2.300 inches in diameter is turned in a lathe at 250 rpm. 
Determine the cutting speed to the nearer whole mwaber. 

^ 12 



^7 . Express 68.85* as degrees and minutes. 



Express 37*23* as decimal degrees to 2 decimal places. 

■ } s 



_ . With reference to mine the sides of each of the following triangles as 
opposite, adjacent, or hypotenuse. 




b. 





3D 



Determine the functions of the following angles, 
a. ain22* 

d. tan 0'21' 1_ 



e. cos6?^18' 

f. tan 14*24' 



3 I Determine the values of Lk in decimal-degrees to 2 decimal places that cor- 
respond to the following fimctioQS. 

«. sin A - 0.72847 c. cos A « 0.840 38 

b. tan A - 1.3925 



39^ 



ERIC 



Solve the foUowing problems. Compute angles to the nearer minute in 
toangles with English unit sides. Compute angl» to the nearer hundredth 
degree in triangles with metric unit skies. Compute sides to S decimal places. 
». Determine LA. All dimensions b. Determine aide a All dimensions 

are m mches. „^ i„ ^ches. 

T 

5.920 

f. All dimersions are in inches. 

(1) Detcnnine Z. A. 

(2) Determine Z.B. 

(3) Determine side c. 




I — 6.350 



9.370 





I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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. Refer to the points plotted OD the 
illustnted Cutesian Coonlinate 
plane. Write the andy eooidinatet 
of the following points, A-M. 

A- H- 

B- I - 

C- J - 

D- K- 

£ - L " 

F - M - 

G - 





K 
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